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do the same with the second set. On subtracting these we can 
see at once whether the head has grown in any direction. 

As an example, G. F. R., who was measured sixteen times, 
gave the following mean values : — 


Date. 

Width. 

Length. 

Height. 

September 1886 

... 5-91 . 

.. 7*82 . 

■■ 574 

October 1888. 

... 5-94 

.. 7‘8i . 

.. 5*60 


+ 0-03 .. 

-O’OI ... 

-0-14 


The differences show the alterations occurring in twenty five 
months. 

I have calculated the other fourteen cases in the same way, 
and find that if the growth in width of the whole fifteen be 
added together, and the same be done with the length and 
height, the totals are only 

+ 0*24 inch in width, 

-C56 inch in length, 

- o' 82 inch in height. 

The average period during which these changes took place was 
thirteen months. 

These 107 measurements which I have discussed therefore 
show a small diminution in the head capacity as the individual 
grows one year older, but this is so small compared with the 
probable error, that the observations are quite consistent with 
the hypothesis that the head remains quite stationary. 

Ten measurements of the height of one individual, taken at 
successive years from twenty to thirty, w 7 ould give us a better 
idea of the normal growth during that period, than many times 
that number if each were taken on separate individuals, for the 
range of individual variation at any age far surpasses the 
amount of growth in any one of them. For the same reason I 
think that the above 107 measurements made on fifteen indi¬ 
viduals furnish a surer answer to the question, “Does the head 
of a University student grow after the age of nineteen?” than 
ten times the number made indiscriminately, and simply grouped 
by age. F. M. T. 

Trinity College, Cambridge, August 3. 

The Supposed Connection between Distant Earthquake 
Shocks. 

It is very commonly assumed, whenever seismic disturbances 
at different localities occur synchronously, that, however re¬ 
motely they may be situated, there is necessarily a connection 
of some kind between the shocks, originating in a common 
cause. A forcible illustration of this fallacy, as I think, having 
recently appeared in your columns, I beg to take this oppor¬ 
tunity of questioning the position so generally adopted, and of 
testing the validity of the involved theory of earthquake causa¬ 
tion by the light of the evidence furnished in the concrete case 
which has been presented in support of it. 

On April 18 a somewhat remarkable earthquake took place 
in Japan, at about the same time that some rather considerable 
shocks were registered at two seismic stations in Germany. 
These occurrences were ably treated from the point of view 
in question in Nature of July 25 (p. 294), by Dr. E. von 
Rebeur-Paschwitz, of Potsdam, and argued to a final issue. 

It is taken for granted, primarily, under this hypothesis, that 
every minor earthquake-shock at any given point is the effect, 
direct or indirect, of some more violent disturbance elsewhere, 
near or distant ; and it is further supposed that the latter is, in 
its turn, a more direct result of a volcanic outburst at some 
special centre of activity, known or unknown. From this pre¬ 
mise it must be inferred that no micro-seismic shock can ever 
take place otherwise than as a throw-off from some violent dis¬ 
turbance more or less remotely located. When we examine 
this conclusion, however, and consider more broadly the con¬ 
comitant relations of earthquake phenomena, we shall, I think, 
find that it possesses no foundation whatever in facts, and that 
the hypothesis does not bear the strain of such evidence as 
may be adduced from recent observation. We know, for in¬ 
stance, (i) that seismic activity is an experience of almost daily 
frequency in some localities, as in Japan, obviously without 
relation to the volcanic eruptions which occasionally take place 
in near proximity ; (2) that, on the other hand, volcanic ex¬ 
plosions sometimes occur unaccompanied by any widespread 
upheaval or distant undulations ; and (3) that the earth’s crust 
is, moreover, subject to an apparently constant state of slight 


vibrations or micro-seismic palpitation, in parts of the globe 
where perceptible shocks are less commonly experienced. 

In the light of these facts the theory under discussion might be 
readily disposed of as a foregone conclusion, but it will be more 
satisfactory to prove its fallacy by means of the evidence afforded 
by the earthquakes recorded in these pages as having taken 
place at Tokio and in Germany on April 18, especially as the data 
have been so completely recorded by Dr. von Rebeur-Paschwitz. 
After considering the details registered by the seismometers 
stationed at Potsdam and at Wilhelmshaven (distant about 220 
English miles), he has applied himself to the problem of making 
these facts fit in with the record of a shock which was ex¬ 
perienced at Tokio at nearly the same time. It is to be 
remarked that the only source of information respecting the latter 
shock is the note which appeared in Nature of June 13 (p. 
162), in which the information that a violent volcanic eruption 
was taking place at Vries Island, “possibly 60 miles off,” is 
repeated from a note on the previous page where the island is 
spoken of under its local name, Osh tin a. Dr. von Rebeur- 
Paschwitz too hastily accepts the connection suggested, and upon 
this slender basis rests his whole argument. 

Now it would certainly happen that any earthquake transmit¬ 
ting its effects to a locality on the opposite side of the earth 
would affect also, in varying degrees, all the countries along the 
line travelled by the sebmic wave ; and that a constant diminu¬ 
tion in its force would be a characteristic feature of such a 
phenomenon. But what is the actual evidence in the case in 
point ? We are told that at Tokio the maximum oscillation 
registered was no more than about 17 mm., while at Potsdam 
the greatest amplitude of oscillation is stated to have been 154 
mm. The seismometers in use may possibly be different in type, 
but there is surely not such great difference in construction as to 
cause the complete reversal of the readings, as would be required 
also by the accepted theory ; it may rather be accepted, no doubts 
being entertained, that the resultant figures may be fitly com¬ 
pared. But the conclusion arrived at is at once seen to be 
absurd, for the lesser shock at Tokio could not possibly produce 
the ninefold greater one in Germany ; while no mention what¬ 
ever is made of any intermediate effects being produced along 
the path of the wave. It is, moreover, especially stated (p. 163) 
that this particular shock at Tokio was by no means a strong 
one ; its “peculiarity lies, not in its violence, but in the extreme 
slowness of its oscillations.” Yet it is calculated by Dr. von 
Rebeur-Paschwitz that the mean velocity of transmission of the 
wave (occupying ib. 4‘3m.) was “2142 metres of propaga¬ 
tion,” which is really 167 metres above the mean of the different 
rates computed by the two authorities cited. 

Again, the volcanic eruption of Oshima or Vries Island, at 
about 60 miles distance from the main island, which is said to 
have destroyed upwards of 300 houses,- and killed 170 persons, 
took place, not on the 18th, but on the 13th and 14th of April 
(cf. pp. 162 and 179, where fuller details are given). Besides 
this difference in the dates, no exceptional earthquake shocks 
are reported to have occurred at Tokio during the eruption, and 
I fail to see the possibility of any connection between the two 
particular phenomena considered. 

If there were any direct seismic connection between Japan 
and Germany, the latter country would surely be subject to 
regular transmissions of the shocks which prevail at Tokio. The 
ample data furnished suffice to prove that it is not the case. We 
are informed, in a postscript to the letter under consideration 
(p. 295), that several other shocks were recorded at both Pots¬ 
dam and Wilhelmshaven about this period, viz. on April 5, 8, 
15, 28, and May 31 ; at Potsdam alone on April 25, May 21, 
25, and 26 ; and at Wilhelmshaven two shocks were felt on May 
30, “ probably connected with the English earthquake of this 
day.” These various shocks were not experienced equally by the 
instruments at the two stations, and they do not even seem to 
Jrave been necessarily connected throughout, for we are told 
that on May 30 there was “perfect steadiness at Potsdam,” 
while four of the shocks mentioned were not felt at Wilhelms¬ 
haven. 

It is curious to note that no connection is supposed in respect 
of other earthquakes, and of volcanic activity in nearer prox¬ 
imity in Europe, although several such occurrences have happened 
during the same period. Thus, on April 26, several shocks were 
experienced at Schaffhausen, &c. (Nature, vol. xl. p. 84) ; on 
April 27, a “severe ” one, lasting 4 seconds, was felt at Agram 
{ibid, p. 45), a district much subject to seismic disturbance ; on 
April 30, there was one along the coast of Norway (p. 133) ; and 
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on May 8, a “ severe” one, lasting 3 seconds, took place at 
Plevje, in Bosnia (p. 84). From Dr. Johnston-Lavis we further 
learn that Vesuvius was in a state of active eruption during the 
end of April and the beginning of May (p. 34), but no relation 
is suggested even in this case, and it is quite evident that the 
facts do not serve to prove the connection assumed. 

I do not wish to assert that in no case are synchronous earth¬ 
quakes related, for we have undoubted evidence that certain 
shocks have been very widespread from a single centre (as the 
great Lisbon earthquake in 1755) ; but it is my belief that nearly 
every earthquake, whether large or small, is due to strictly local 
stratigraphical causes, quite irrespective of volcanic agency. 
Having made many fruitless attempts myself to co-ordinate 
different well-authenticated shocks, I have been compelled to 
disbelieve the theory of their general connection, and have now 
adduced sufficient evidence to show that the verdict pronounced 
by Dr. von Rebeur-Paschwitz, that “ we may therefore safely 
conclude that the disturbances noticed in Germany were really 
due to the volcanic action which caused the earthquakes of 
Tokio,” is not proven, and fallacious. 

4 Mecklenburgh Square, W. C. William White. 


The Sources of Nitrogen in Vegetation. 

The discrepancy between the results obtained in the experi¬ 
ments on plants grown in free air instead of closed vessels appears 
to be general, as stated in Nature (p. 333). Some years ago I 
ventured to suggest an explanation of this, based on an observa¬ 
tion made in the course of some investigations of atmospheric 
dust particles. 

Sheets of paper, smeared with adhesive coatings, and shallow 
vessels of water, were laid on the ground in a garden near 
Willesden. The resulting catch included far more organic than 
inorganic matter, the organic matter consisting chiefly of small 
insects. The amount of these was surprisingly great towards 
the end of summer or beginning of autumn, quite sufficient, I 
think, to account for the varying results obtained by Sir J. B. 
Lawes and Prof. J. H. Gilbert, especially for the “eccentric” 
behaviour of the Leguminosae—“sometimes the plants died of 
nitrogen hunger ; sometimes, after a time of such hunger, they 
recovered and produced abundant growth.” The explanation | 
may be confirmed or refuted by exposing an unplanted layer of i 
sterilized sand, or other soil, of the same area as that on which j 
the experimental plants are growing, and comparing the gain of 
combined nitrogen in both cases. W. Mattieu Williams. 

The Grange, Neasden, August 16. 


Do Cats Count ? 

After reading all the accounts of the interesting experiments 
lately performed on the famous “Sally,” I am persuaded the 
following incident may not be without a certain interest to some 
readers of Nature. 

About two weeks ago, the cat of a dairyman in this neigh¬ 
bourhood gave birth to three kittens. Next day, one of them 
was removed, during the mother’s absence, and drowned. On 
returning from a foraging expedition, and discovering her loss, 
puss immediately set out in search, presumably, of the missing 
one. All her efforts in this direction, of course, proved fruitless ; 
but, evidently determined to at least make up the right number, 
she did so, curiously enough, by carrying off, from its nest close 
by, a young hare, not more than a week old. This she is at 
present suckling side by side with her own kittens. In view of 
these facts the above question very naturally suggests itself. 

Winchburgh, N.B., August 15. J. T. Walker. 


Anapophyses. 

My attention has been called to a statement by Prof. Cope 
(Nature, July 25, p. 298), that anapophyses are “wanting 
from the vertebrae of anthropoid apes and man.” He probably 
means that they are very feebly developed, which is true. I have 
found them, however, to exist distinctly in Troglodytes and 
Simla from the eleventh dorsal to the second lumbar vertebra, 
and in Hylobates from the tenth to the fifteenth trunk vertebra, 
and sometimes beginning as high up as the third dorsal vertebra. 

St. George Mivart. 

Hurstcote, Chilworth, August 12. 


The International Chemical Congress—A Correction. 

A misprint has occurred in the notation adopted by the 
Chemical Congress for phenanthrene. The Secretary of the 
Nomenclature Section has also informed me that a slight modifi¬ 
cation has been made on the minutes, with regard to acridine, to 
make the notation adopted correspond more closely to that of the 
other “multi-ring ” compounds. The two formulae should be— 


Phenanthrene. Acridine. 

8 9 10 1 8 N 1 



5 4 5 9 4 


Your Correspondent. 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE . 

HE eighteenth meeting of the French Association 
for the Advancement of Science opened under the 
happiest auspices. The magnificent Exhibition on the 
Champ de Mars and the Esplanade des Invalides, which 
has attracted to Paris an exceptionally large number of 
foreign men of science, is in itself the most conclusive proof 
of French energy and the progress of French science during 
the last decade. It is, perhaps, as M. de Lacaze Duthiers 
remarked, a more effective declaration of a sincere desire 
for peace than the utterances of certain diplomatists. But 
there is no place for politics in the principles of the French 
Association. Foreigners of all nations have been wel¬ 
comed to Paris not only with warm-hearted hospitality, 
but with an artistic splendour of which they may well be 
envious for their own countries, and to which we shall 
allude later. 

We may mention thepresence of Messrs. J. H. Gladstone, 
F.R.S , R. McLachlan, F.R.S., Catalan, Candeze, Istrati, 
Berlinerblau, Orloff, Stephanos, Van Beneden, General 
Wauwermans, MM. Szabo, Valdemar Schmidt, Alexeieff, 
Bierens de Haan, Coleman, Colley, Franchimont, William 
Watson, Egorofif, Joukovsky, R. de Luna, A. Macfarlane, 
Ragona, Thomas Wilson, Benedikt, Hugo Gylden, Packard, 
Retzius, de Selys-Longchamps, Angstrom, Brusina, 
Flavitzky, Graebe, Dufour, Timiriazeff, von Goldschmidt. 

The first meeting took place on Thursday, August 8, in 
the large hall of the Palais des Societes Savantes, which 
has just been erected by private enterprise in the quaint 
little rue Serpente which now affords a home to so many 
of the learned Societies of Paris. 

The President of the Association for the year is the 
well-known Professor of Zoology at the Sorbonne, M. 
de Lacaze Duthiers, who chose as the subject of his 
inaugural address, “ The Development of Zoological 
Method.” 

M. de Lacaze Duthiers began his address by thanking 
the Municipality of Paris for their invitation and for their 
generous subvention of ^1200 recently voted towards the 
year’s expenses. He then made a touching allusion to 
the foundation of the Association. 

“ It was one day in July 1871, that Wurtz, whose geniality 
and whose kindly vivacity you have not forgotten, took me, 
in his friendly way, by the arm, and said to me as we left 
the Academy of Sciences, ‘ Come to my house to-morrow 
night; I want to speak to some of our colleagues of a plan 
which I much wish to succeed.’ On the Tuesday we met 
at M. Wurtz’s house, just a few friends, MM. Delaunay, 
Claude Bernard, Decaisne, and myself. One may say that 
this was the first meeting of the French Association. 

“ As the only survivor of those who were our masters and 
our friends, I could not forbear from speaking to you of 
the intimate conversation in which our Association origin¬ 
ated. I still seem to see and hear Wurtz with his kindling 
enthusiasm, with an activity at times feverish, but always 
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